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I. INTRODUCTION

The boundary doss measursment aystem described here is designed to
determine, in real time, the radiation dose reisulting from operations
at Los Alamos National Laboratory’s Meson Physice Facility, LAMPF.
Dose at the Labcratory boundary is currently determined through
computer modelling, uvaing measurements made at the point of emiseion.

The current model, however, may not account for variations in wind
patterns that could affect the LAMPF plume as it moves toward the
boundary, 700m or more from the point of origin. Such variations are
the result of the local topography. 7The LAMPF measurement system iz
intended to correct for these possible variations, refining dose
estimates through actual measurements made near the site bounda.y.

II. FUNCTIONAL DESCRIPTION

There are three stations in the LAMPF monitoring network, bearing O ,
22.5 and 45 from the target stack (Figuree 1 and 2). Each system
conmsiats of an IBM-compatible computer and an EG&G Ortec 92X Spectrum
iaster integrated spectroscopy system connected to an upward-looking
high-purity germanium detector. A typical detector and spectroscopy
syastem is shown in Figure 3. The detectors, which have a nominai
efficiency of 40%, are deaigned to detect photone in the energy range
of 40 keV to 10 MeV.

Each spectroscopy syaten collecte & 16,000-channel pulse height
spectrum from its associated detector. This system also provides
detector biaa, amplifier gain, and pole-zero adjustments, all under
computer software control.

To ensure protection from powerline dropoute the computers, the
spectrocopy systems and the detectors are powered from uninterruptible
power guppliee (UPS). Each UPS wil! provide up to two hours’
operating time in the event of & power failure. The station computers
are —onnected to a host computer--also an IBM compatible--via a
dedicated tele:hone lipe.

II1. SOFTWARE

The control program running on each station computer controls spectrum
acquisitlion independently. 1In operation. the software initiates a
data acyguisition cycle on the spectroscopy system and waits for it to
complete. Every acquieition is startea un tLhe hour. and uses a
collection time of slightly lese than an hour.

When acquiesition im complete. a pulse height spectrum ie stored on the
computer. and a new data acquieition cycle ie initiated. Gamma dose
is then calculated on the atored spectrum using a technique originally
developed to measure gamma exposure rates with a GE spectrometer
(Miller 1904). The 511-keV activity in the atored spectrum is used to
determine the préeasence of air activatlon producte from the accelerator
beam. If the 511-keV peak in any hour s spectrum is deterrined to be
2 or more higher than the mean 511-keV background. that portion of
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induced. The LAMIF-induced portion of the total dose ls then stored
as a LAMPF bourdeary dose. Each day the previous 24 hours® LAMPF dose
results are summed and reported as the daily gamma dose from
accelerator operationa. These results are downlnaded to the host
computer. where they are logged to the screen und to a printer,
providing a rermanent dose recor.l.

The control software for the measurement statione is mcnu-driven, and
ic desigred to be flexible and intuitive. The menu (Figure 4)

allowa an operator to change preset count times, elect to save spectra
after a:y number of collecrtion intervals, and choomse autoincrementing
filenames under which to save spectra. Setup information such as
{i]lenames, time of day, date and pres2ts are also displayed
continuously.

The control software runs each measuring station independently of the
octner stations ar.d the host computer. This prevents a failure in a
single station from disubling the entire system. System failuree in
each station are logged to the station printer to provide a record of
operations.

If a fault in any station occure {(such as a power failure) the hoset
computer is notified immeciately. The hoat then loge the mesaage to
ite screen. alerting the operator to a problem. This provides
immediate indicaticn of problems and helps to minimize system
downtime.

For security purposes each station is fitted with a switch

that senses when the door 1o opened or closed. When a door is opened
or closed a meosage is ment to the host computer and logged to the
local printer. This allowe recording of any acceegs--authorized or
not--to any remote station, and helpa to maintain the integrity of the
data.
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